μ2-Dependent endocytosis of N-cadherin is regulated by β-catenin to facilitate neurite outgrowth.
Circuit formation in the brain requires neurite outgrowth throughout development to establish synaptic contacts with target cells. Active endocytosis of several adhesion molecules facilitates the dynamic exchange of these molecules at the surface and promotes neurite outgrowth in developing neurons. The endocytosis of N-cadherin, a calcium-dependent adhesion molecule, has been implicated in the regulation of neurite outgrowth, but the mechanism remains unclear. Here, we identified that a fraction of N-cadherin internalizes through clathrin-mediated endocytosis (CME). Two tyrosine-based motifs in the cytoplasmic domain of N-cadherin recognized by the μ2 subunit of the AP-2 adaptor complex are responsible for CME of N-cadherin. Moreover, β-catenin, a core component of the N-cadherin adhesion complex, inhibits N-cadherin endocytosis by masking the 2 tyrosine-based motifs. Removal of β-catenin facilitates μ2 binding to N-cadherin, thereby increasing clathrin-mediated N-cadherin endocytosis and neurite outgrowth without affecting the steady-state level of surface N-cadherin. These results identify and characterize the mechanism controlling N-cadherin endocytosis through β-catenin-regulated μ2 binding to modulate neurite outgrowth.